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Ediorials
Practical Therapeutics in Patients
With Renal Impairment
THE RELATIONSHIP between the amount of a drug in the body
and the drug's effects has been recognized for almost 150
years. In the middle of the 19th century, Buchanan appreci-
ated that the brain content of the new anesthetic, ether, de-
pended on the strength of the inhaled mixture and the arterial
concentration of the compound. He calculated the amount of
the anesthetic retained during induction and related it to the
depth of narcosis.

Nearly a century later, Torsten Teorell, a Swedish physi-
ologist, described the first physiologically based model of
drug behavior.2'3 In his view, drug disposition was accounted
for by a five-compartment model that included renal elimina-
tion as one factor influencing the amount of a drug retained in
the body. His model predicts that drugs eliminated by the
kidneys would accumulate in patients with impaired renal
function.

This projection was confirmed by Kunin and Finland in
1959 with their report of antibiotic accumulation in patients
with renal failure.4 During the next decade, investigations of
many frequently used drugs documented the dependence of
drug elimination on renal excretion.5'6 The data on drug
elimination in patients with impaired renal function re-

mained limited and scattered through many specialty publi-
cations.

In 1970, Bennett and colleagues compiled the first exten-
sive list of frequently used drugs in patients with renal im-

pairment and provided practical guidelines for dosing at

various levels of renal function.7 Although this work in-
cluded specific dosing recommendations for 72 drugs based
on 78 references, scarcely three years passed before a supple-
ment containing 69 additional drugs or changes and 130

references was required.8
The rapid proliferation of complex and effective new

drugs has added to the challenge of rational drug therapy in
patients with abnormal renal function. Nearly a third of the
antibiotics currently prescribed were not available five years
ago.9't0 Selective agonists and antagonists of cell receptors
and specific enzyme inhibitors are readily available, as are

biosynthetic peptide hormones. Pharmacokinetic data in pa-
tients with decreased renal function are now available for
more than 300 commonly prescribed drugs from over 600
reference sources.'0

Adverse reactions to drugs occur three times more fre-
quently in patients with impaired renal function." Altera-
tions in drug absorption, distribution, protein binding,
metabolism, and excretion of drugs and metabolites seen in
patients with renal impairment play an important role in the
therapeutic or toxic response to a drug. These adverse re-

sponses are most likely the result of drug doses inappropriate
for patients' level of renal function.

Since that first list, "the Bennett tables" containing spe-
cific dose recommendations for patients with impaired renal
function have appeared every three to five years as journal
articles, supplements to journals, and, most recently, in book
form. They can be seen in the overly laden white coat pockets
of many house-staff physicians and on the bookshelves of

most hospital libraries. In intensive care and dialysis units,
well-worn copies are usually labeled, "Do Not Remove
From . . ." to avoid their inevitable disappearance into a coat
pocket or black bag.

Because the kidneys are the major regulators of the inter-
nal fluid environment, clinicians must possess a basic under-
standing of the biochemical and physiologic effects of drugs
in patients with renal disease. Elsewhere in this issue of the
journal, Swan and Bennett present a concise overview of
drug disposition in patients with impaired renal function."2
They provide a rational basis for practical therapeutics and
specific guidelines for drug dosing at all levels of renal func-
tion. The table presented in their review (Table 2) provides
practitioners an updated starting point for the careful use of
frequently prescribed medications in a population at risk for
adverse drug effects.
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Autoimmune Disease and the
Nervous System*
THE NERVOUS SYSTEM, once considered to be sequestered
from normal immune surveillance, can be the target of an

autoimmune attack. Myasthenia gravis has been proved une-

quivocally to be an autoimmune disease mediated by antibod-
ies to the acetylcholine receptor (AChR).I The case for
autoimmunity in the pathogenesis of multiple sclerosis, in-
volving an inflammatory response in the white matter of the
central nervous system, and the Guillain-Barre syndrome,
involving an inflammatory response in the myelin sheath of
peripheral nerve, is strong.

Myasthenia gravis, a disease characterized by fatigable
*This editorial accompanies "Autoimmune Disease and the Nervous System-

Biochemical, Molecular, and Clinical Update" by J. Merrill, MD, M. Graves, MD, and
D. Mulder, MD, pages 639-646 of this issue.


